Low concentrations of the antibiotic griseofulvin were found to cause increased frequencies of somatic segregation due to chromosome nondisjunction in a diploid strain of Aspergillus nidulans.
The early observations on the action of the antifungal antibiotic griseofulvin pointed towards a "cell wall effect" because of the characteristic distortion of hyphae of fungi with chitinous cell wall (1) . More recent cytological studies, however, have shown that griseofulvin causes breakdown of spindles and development of irregular masses of chromatin (2 and references therein). In the diploid Aspergillus nidulans strain used by Crackower (2) changes in the nuclei were observed within seconds or minutes after addition of the antibiotic, whereas hyphal abnormalities were not noticed until 6 h later, indicating that the effect on the nucleus is a primary one. In this communication we shall present genetic evidence in support of this view, based on the effect of griseofulvin on somatic segregation in diploid A. nidulans.
The diploid strain used was the same as in our previous work (7) and was heterozygous for white and yellow conidial colors and for biotin, adenine, and methionine requirements. Griseofulvin (Sigma Chemical Co.) was first dissolved in acetone and then was added to melted complete agar medium to give the concentrations indicated in Fig. 1 , before plates were poured. Acetone concentration never exceeded 1.0% (vol/vol) in treated and control samples. Growth inhibition was measured by the increase in colony diameter after a 5-day incubation at 38 C as compared to the control. Details of the experimental procedure for scoring somatic segregation and classifying somatic segregants by phenotype and conidial size have been given (7) . It should be noted that all sectors were counted even if there were more than one sector per colony in some cases.
In the control a total of 25 macroscopically visible (yellow and white) segregants per 100 colonies were recovered and of these seven were found haploid and 18 diploid. The number of spontaneous segregants was subtracted from the number of segregants observed per 100 treated colonies to obtain the frequency of induced segregation which is given in Fig. 1 for five different antibiotic concentrations. It is shown that even at concentrations causing very little inhibition of growth griseofulvin induces somatic segregation and that with increasing concentration, growth inhibition increases in proportion with the total number of induced segregants. This is a good indication that the toxicity of the compound results from interference with mitosis. It is also shown that the contribution of haploidization to induced segregation becomes greater as griseofulvin concentration increases, hence the antibiotic must cause nondisjunction of chromosomes which is the accepted mechanism for haploidization (6) . Apparently, at very high concentrations, e.g., 400 ,ug/ml as in the cytological studies of Crackower (2) , the compound is capable of producing not only nondisjunction of chromosomes in occasional nuclei, but generally damaged spindles.
The data in Fig. 1 show also some increase of .0 diploid segregants in the presence of griseofulvin, although to a smaller extent than of haploid segregants. On the basis of this observation it might be suspected that the antibiotic can induce mitotic crossing-over in addition to nondisjunction. However, in view of the obtained high yields of haploid segregants, it is likely that the griseofulvin-induced diploid segregants (Fig. 1) were probably formed after nondisjunction rather than crossing-over. In the case of benzimidazole derivatives this question has been discussed in detail and a comparison with the effect of other chemicals known to induce somatic segregation in diploid A. nidulans has been made (7) .
Biochemical and cytological studies with Ustilago maydis and Saccharomyces cerevisiae by Hammerschlag and Sisler (4) and with haploid A. nidulans by Davidse (3) have shown that the fungicidal compound methyl-2-benzimidazole carbamate (MBC) acts by disruption of mitosis. This compound, together with other benzimidazole and thiophanate fungicides, has been found (7) to induce somatic segregation similar to the one reported here for griseofulvin. In an attempt to examine the possibility of a similar biochemical mechanism of toxicity the griseofulvin sensitivity of the ben-1 mutant described by Hastie and Georgopoulos (5) was studied. As shown in Table 1 , this mutant although highly resistant to MBC does not differ from the respective wild-type strain in its sensitivity to griseofulvin. Although both compounds interfere with chromosome segregation the sites of molecular interaction with the mitotic apparatus may differ. Alternatively, the ben-1 mutation may reduce membrane permeability to benzimidazole-type compounds, in which case also griseofulvin sensitivity should not be affected.
